Little is known about diseases associated with altered mental status (AMS) in resource-limited settings. We studied adult medicine patients presenting with AMS in Lilongwe, Malawi and found that AMS and HIV infection were each significantly associated with mortality. It is therefore critical that evaluation and management in this patient population is improved.
Introduction
Altered mental status (AMS) is a common chief finding among patients presenting to acute healthcare settings. 1 There is a broad spectrum of aetiologies associated with AMS, including infectious, metabolic, structural or traumatic causes, all of which may contribute significantly to morbidity and mortality. 2, 3 Prompt diagnosis and treatment of the underlying problem is crucial to any improvement in patient outcomes. However, little is known about the aetiology of AMS in resource-poor settings (RPS) with high HIV prevalence. In recent studies, AMS has been described as a risk factor for mortality. 3, 4 A 2009 study from Uganda reported 44% mortality among patients presenting with AMS, with infectious aetiologies predominating. 4 
Objectives
We conducted a study to assess the prevalence of AMS and HIV among adult patients admitted to the central hospital in Lilongwe, Malawi over a 6-week period.
Methods

Study setting
The Kamuzu Central Hospital, Lilongwe, Malawi is the Lilongwe district's largest healthcare facility and a referral centre for the country's Central Region. Over 6,000 patients per year are evaluated in the 'short stay' unit, which functions as an urgent care or emergency department. Patients are triaged by clinicians and either treated and discharged, or admitted for further evaluation and management.
Study population
We conducted a retrospective cohort study of adult patients admitted to Kamuzu Central Hospital medical wards from 15 April to 31 May 2013. We included patients who met at least one of three criteria: (1) Glasgow Coma Score <15;
(2) documented 'AMS key terms': confused, drowsy, delirious, disoriented, convulsing, unconscious or comatose; or (3) were recommended to undergo lumbar puncture (LP) with cell count and culture for suspected central nervous system infection. The inclusion criteria were intentionally broad so as to maximise the number of cases identified during the retrospective review.
Procedures and statistical analysis
Paper charts were reviewed and demographic, clinical and laboratory data were extracted from patient files using a case report form and stored in a de-identified Microsoft Õ Access 2007 database. Diagnostic data included vital signs, random blood sugar, malaria smear/malaria rapid diagnostic test, rapid HIV test (Determine Õ /Unigold Õ ) and cerebrospinal fluid cell count/culture for routine work-up for AMS. Patients were categorised as having an infectious diagnosis, a non-communicable diagnosis, or both if a diagnosis of each type was identified in the same patient. All statistical analyses were conducted using SAS TM version 9.4 (SAS Institute Inc., Cary, NC, USA). We used Fisher's exact tests and unpaired t-tests to identify patient characteristics associated with AMS or mortality.
Ethics review
The study was approved by the Malawi National Health Science Research Committee and the University of North Carolina, Chapel Hill Institutional Review Board.
Results
Of the 643 adult admissions documented during the study period, 546 charts were located, of which 170 (31%) met at least one of three study inclusion criteria (49% women; median age 38 years; 48% HIV positive). Ninety-two of the 170 (54%) had a Glasgow Coma Score recorded, of which 62 (67%) were <15. A total of 117 of 546 (21%) patients were described with 'AMS key terms'. LP was clinically indicated in 114 of 546 (21%) patients, but this analysis focuses on the 83 of these 114 patients who had actual AMS symptoms. A final group of 139 of the 546 (26%) patients qualified as having AMS symptoms and are analysed here. Older age was significantly associated with AMS presentation (median age 41.8 years SD 16.7 vs. non-AMS median age 34.9 years SD 12.2; P ¼ 0.03). Fifty-nine patients with AMS (42%) were HIV positive; in 39 (26%) of the included patients, HIV status was not known. Forty-six percent of these patients with unknown HIV status died before discharge.
Among the 139 with AMS, the most common diagnoses were infectious (n ¼ 92; 66%), including malaria (22%), bacterial meningitis (16%), cryptococcal meningitis (6%), TB meningitis (4%) and sepsis of unknown source (15%). Fifty percent (n ¼ 70) of AMS patients had a non-communicable disease diagnosis, which included stroke (11%), severe anaemia (haemoglobin <8 g/dl; 5%), seizures (8%), kidney injury (4%) and diabetic ketoacidosis (4%). A total of 23 patients (17%) with AMS were diagnosed with both infectious and non-communicable disease (NCD).
The overall mortality of our 546 patient cohort was 23%. For infectious aetiologies with more than one patient presenting, bacterial meningitis and pneumonia had the highest mortality (77%). Among non-communicable aetiologies, anaemia and kidney injury had the highest mortality (86% and 83%, respectively) ( Table 1 ). Mortality was higher in patients with AMS (46% vs. 16% non-AMS, P < 0.002) and those infected with HIV (46% vs. 26% HIV-, P ¼ 0.03). Fifty-nine patients had both HIV and AMS and 33 of these patients (56%) died. HIV positive patients were more likely to have an infectious versus a non-communicable aetiology of AMS (61% vs. 17%).
Discussion
We demonstrated that AMS was a common presenting symptom of adult Malawian medical patients (26%) and an indicator of mortality (46%). Infectious aetiologies predominated (66%), but NCDs were also prevalent (50%), as previously indicated. 4, 5 Improving our understanding of the relationship between AMS and high mortality disease aetiologies can positively impact patient care.
HIV infection was frequent in our cohort (48%) and significantly associated with mortality (42%, P ¼ 0.03). HIV has been shown to impact negatively on mental status through immune dysfunction with associated opportunistic infections, multi-organ dysfunction, interactions between medical therapies, immune reconstitution, psychosocial contributors, as well as HIV infection itself. 6 Importantly, HIV status was not known in 23% of patients. Forty-six percent of these patients died, the same proportion as in HIV positive patients. This highlights the limitations of our current HIV screening strategies and stresses the importance of universal screening to facilitate risk-stratification and appropriate therapeutic management. 5, 7 Despite marked increase in HIV testing uptake at Kamuzu Central Hospital in recent years, the proportion of HIV testing remains sub-optimal. Some possible reasons for non-testing include short length of stay, early mortality, and weekend or holiday admission when laboratory services are diminished. 8 To date, most research has been appropriately directed towards infectious diseases in RPS. However, it is estimated that over 60% of all deaths worldwide are caused by NCDs and 80% of these occurred in lowand middle-income countries. 9 Cumulative data from the WHO Africa Region in 2004 attributes about one-quarter of all deaths to NCDs, with cardiovascular disease, malignancy, respiratory diseases and diabetes being the most prevalent. 10 Few country-specific data are available describing the burden of NCDs in RPS. Recent studies of HIV prevalence and disease outcomes in Lilongwe, Malawi confirm that both infectious disease and NCD have a significant impact on mortality. 5, 7 In particular, kidney injury and anaemia were found to be associated with high mortality, although lack of diagnostic testing limited our determination of a precise aetiology. We postulate that these conditions are secondary to severe underlying acute or chronic illness and an indicator of poor prognosis, rather than the primary pathology. While these cases of kidney injury and anaemia were categorised as NCD, their underlying aetiology may well have been infectious.
Access to blood transfusions is extremely restricted in Malawi and may have contributed to morbidity and mortality in our cohort, particularly in patients with severe anaemia. Expanding access to blood transfusions as well as diagnostic and treatment options for kidney injury may improve patient outcomes. Undiagnosed or untreated chronic diseases in Malawi need further investigation.
Our study had the following limitations. Data were obtained from retrospective paper-chart review and was limited by documentation availability. Further, diagnostic evaluation was restricted to clinical history, physical examination, malaria smear/malaria rapid diagnostic test, rapid HIV test (Determine Õ / Unigold Õ ) and lumbar puncture for routine work-up for AMS. Standard of care evaluations in developed settings such as complete blood count, electrolytes, chest radiography and computed tomography scan were infrequently available, which may have affected the accuracy of diagnoses. Finally, aetiologies underlying AMS may have been multi-factorial in certain cases, but our analysis focused on the primary admission diagnoses listed in the chart as the aetiology most likely precipitating AMS. Despite basic diagnostic testing being available at our centre, there was still high mortality in patients presenting with AMS. This highlights the need for a customised algorithm outlining a site-specific diagnostic and treatment plan. One recent multi-centre study attempts to evaluate and test a meningitis check-list in Southern and East Africa with some efficacy. 11 This diagnostic concept can be applied to a broader range of diagnoses associated with altered consciousness.
In conclusion, AMS was a common finding in our acute care setting in Lilongwe and was a significant indicator of mortality, particularly in HIV positive patients. Our study highlights the importance of routinely screening for AMS and maintaining a broad differential when evaluating patients with AMS. At a minimum, malaria smear/malaria rapid diagnostic test, rapid HIV test (Determine Õ /Unigold Õ ) and lumbar puncture with cell count, gram stain and culture should be applied consistently in such patients. Rapid diagnostic evaluation can tailor treatment and may improve patient outcomes.
